I
n 2001, over one million cases of Neisseria gonorrhoeae (GC) or Chlamydia trachomatis (CT) were reported to the Centers for Disease Control. 1 Reported data are likely to under-represent actual infection rates in the United States by 50% or more. 2 A substantial proportion of CT and GC infections remain unidentified and untreated because they are asymptomatic. Moreover, many diagnosed infections are not reported.
Population based surveys in which participants give urine specimens to be tested for sexually transmitted infections (STIs) provide an opportunity to measure the prevalence of both symptomatic and undiagnosed, asymptomatic infections. These surveys suggest the presence of a large hidden epidemic of asymptomatic and untreated infections. 3 The high cost of household surveys, however, makes their routine use impractical.
A number of studies, in both the United States and Europe, have assessed the feasibility of STI screening through the testing of mailed urine specimens collected in the home. However, none of these studies was conducted among a population based sample, and many reported very low participation rates. [4] [5] [6] [7] [8] [9] None of these studies used financial incentives to motivate participation.
We report results of a pilot test of a cost effective population based approach to STI monitoring that incorporates automated telephone interviews, urine specimen collection kits sent out and returned by US Postal Service mail, and monetary incentives to motivate participation. The intent of this pilot test was to obtain an estimate of the proportion of telephone survey respondents who would agree to provide a urine specimen, follow the mail-in procedures, and have their specimen arrive intact at the testing laboratory.
MATERIALS AND METHODS
The pilot test was conducted between June and August 2003. The target population was Baltimore, MD, USA, in adults aged 18-35 years residing in telephone accessible households with touch-tone telephones (93% of Baltimore households report being telephone accessible). 10 The sample was restricted to landline telephone numbers for which linked residential addresses were commercially available. This restriction allowed us to geocode the residential addresses and then stratify the sample to obtain equal numbers of residences in high, medium, and low income (2000) US census tracts. Our first stage sample selection used a list assisted, probability sampling technique that included an initial pre-screening of sampled numbers to increase the probability of reaching households with 18-35 year olds. Our second stage selection used quota sampling to obtain roughly equivalent numbers of respondents by sex and the socioeconomic status of their census tract. Fifty one study participants were female and 49 were male; 36 were from the high SES stratum, 31 from the middle SES stratum, and 33 from the lowest SES stratum.
Telephone recruitment for this pilot was purposive and was conducted until 100 respondents were obtained. The intent of this pilot was not to learn what our survey response rate would be, but to determine the proportion of survey respondents who would provide a urine specimen. Our previous experience with the 1999-2000 National STD and Behavior Measurement Experiment 11 12 indicates that survey staff can achieve response rates in excess of 60% in a national, interviewer administered, random digit dial telephone survey, with no financial incentive offered for participation.
All sampled households were sent a lead letter that described the study and informed residents that a telephone interviewer would be calling to request their participation in a health behaviour study. Interviewers called sampled telephone numbers until the phone was answered, or until the number had been called a minimum of 10 times without being answered (letting the telephone ring approximately 10 times per call attempt). One person per household was interviewed. In sampled residences with more than one person aged 18-35 years, any eligible household member available at the time of the call was interviewed. A telephone respondent's age was requested before describing the study in detail and revealing the financial incentive. People who declined to participate were not re-contacted, and no callbacks were made to households in which an 18-35 year old was not present at the time of the call. The telephone interviewer requested the eligible person's cooperation in completing a telephone survey and mailing in a urine specimen to be tested for gonorrhoea and chlamydia. Participants were told that they would be reimbursed for their participation in the study. They were also informed that they would be re-contacted if their test result was positive and that, as required by law, names and contact information of people who tested positive would be reported to the local health department.
The survey took 10-15 minutes to complete and collected information about participants' sexual behaviour, STI symptoms and history, and demographic characteristics. Interviewers obtained oral consent for the survey, and interviews were conducted by transferring respondents to RTI's T-ACASI (telephone audiocomputer assisted self interviewing) system. T-ACASI technology offers an interview mode that is considerably less expensive than in-person surveys, can be conducted more rapidly, does not require geographic clustering of samples (with a resultant loss in sample precision), affords participants privacy without requiring literacy, and streamlines data collection and analysis. 11 12 Each participant was mailed a urine specimen collection kit specially designed for in-home use, a written consent form, urine collection instructions, and a $10 money order for completing the telephone survey. Collection kits were mailed to participants a maximum of 4 days after the T-ACASI interview. Participants mailed urine specimens in preaddressed postage paid shipping cartons to the University of North Carolina-Chapel Hill (UNC) STD Clinical Research Center via US Postal Service (USPS) first class mail. The mailing followed USPS and Department of Transportation guidelines for mailing of diagnostic specimens. A preservative, DNA/RNA Protect, was included in the specimen cup to protect the urine specimen from degradation for 7-10 days without refrigeration. Urine specimens were tested for chlamydia and gonorrhoea using a ligase chain reaction (LCR) assay. Testing was not conducted on specimens submitted without a signed consent form. Participants received $40 for mailing in the urine specimen. Participants who tested positive for CT or GC were personally contacted and referred for counselling and medical care to a Baltimore City Health Department clinic.
RESULTS
Eighty six per cent of the pilot survey participants mailed in a urine specimen for GC and CT testing. No specimens were lost during shipping, and all were adequate for testing. (Leakage occurred with two specimens, but testing was still possible.) Of the 14 participants who did not provide specimens, four explicitly declined and 10 simply did not mail in a specimen. Survey participants with more than a high school education were more likely than less educated participants to mail in urine specimens, 86% v 67%. There were no statistically significant differences between those who mailed in urine specimens and those who did not in terms of sex, race, age group, or household income stratum. Two of 86 people, one male and one female, tested positive for chlamydia; none tested positive for gonorrhoea.
The majority of participants (59%) mailed in a urine specimen without any reminders. Most of the re-contacted participants required only one or two calls. Eight participants were re-contacted three to five times before they mailed in their specimens. In three cases, respondents mailed in specimens after being mailed a second urine collection kit. Urine specimens were received at the UNC laboratory an average of 16 days (minimum 4 days, maximum 47 days) after the survey interview was completed.
DISCUSSION
We tested the feasibility of a research design that combines T-ACASI telephone surveys with mailed-in urine specimen collection in order to monitor the prevalence of two common STIs. Our findings suggest that a substantial majority (86%) of respondents will provide urine specimens when an incentive is paid, reminder calls are made, and positive participants are informed of their test results. This compares favourably with the 80% in-person specimen collection rate obtained in the 1997-8 Baltimore STD and Behavior Study (BSBS). 3 Moreover, this new data collection paradigm is less costly than a comparable in-person survey. A random digit dial telephone survey and specimen kit shipping cost approximately $250-$300 per person, while costs for a field survey are approximately $750-1000 per person. (These estimates are approximate and are subject to variations in study design.)
Obviously, monitoring STI prevalence using specimens collected and mailed by participants themselves has some drawbacks. Because participants collect their own urine specimens, there is a lack of control over the collection process. It is possible that specimens submitted are not the respondents' specimens or the specimens are not urine. Future studies will test for this latter possibility. Further, for a minority of participants, several weeks elapsed between the date of the telephone survey and the date the urine specimen was provided. Among these participants, a detected infection may not have been present at the time of the survey, and survey responses thus may not reflect the participant's most relevant risk behaviour. However, the advantages of population based monitoring and the low cost, relative to household surveys, of telephone surveys with mailed urine specimens outweigh the disadvantages of this method of STI monitoring. Using automated telephone surveys linked with testing of mailed urine specimens is a feasible method of estimating infection prevalences and may be a practical component of an STI control programme. Because this pilot was not conducted among a random sample, the infection rate among study participants cannot be generalised to other populations or compared to the prevalence estimates obtained in the BSBS. A larger study, conducted on a random sample of the Baltimore population, will provide further information about the prevalence of these infections in the general population. 13 CONTRIBUTORS EE, CT, SR, WM, and AR conceptualised and designed the study and relevant analyses; EE, SR, and CT designed the questionnaire; AR oversaw sample specification and telephone recruiting and interviewing; MV and EE managed and analysed the data; EE was the primary writer of the paper; CT and SR contributed to revisions of the paper; WM, AR, and MV reviewed the paper; LG designed the T-ACASI program, managed T-ACASI data, and reviewed the paper.
